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Cuts Applied:
* cutlevel 0: no cuts
* cutlevel 1: Tower 21 
* cutlevel 2: cherenkov 
* cutlevel 3: cherenkov + veto cuts
* cutlevel 4: cherenkov + veto + hodoscope+Tower21

* cutlevel 1: Tower 21: row==2, column==2
* cutlevel 2: cherenkov: C1>15, C2inner<0
* cutlevel 3: cherenkov + veto: Veto1<22, Veto2<115<, Veto3<22, Veto4<150
* cutlevel 4: cherenkov + veto + hodoscope : abs(Hodo energy)>30 in vertical and 

horizontal+Tower 21

Cut Details:

Event Selection

Energy cluster:  E 5by5 (each energy cluster is centered on the maximum energy of that 
event)

https://wiki.bnl.gov/sPHENIX/index.php/T-1044/EMCal_good_run_note#Energy_Scan_.28UIUC_centered.
2C_Tower_21.2C_350k_Events.29
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https://wiki.bnl.gov/sPHENIX/index.php/T-1044/EMCal_good_run_note#Energy_Scan_.28UIUC_centered.2C_Tower_21.2C_350k_Events.29
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Chrenkov Distributions
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C1 cut: C1>15
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Chrenkov Distributions

C2 inner
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C2 inner cut: C2inner>0
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Chrenkov Distributions

C2 outer
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no C2 outer cut 7



no cuts applied

Energy (GeV)
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(E
)/<

E>
σ
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0.2
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0.24
 / ndf 2χ  194.6 / 5

Prob  40− 4.012e
p0        0.0006157± 0.04978 
p1        0.0009036± 0.2324 

 / ndf 2χ  194.6 / 5
Prob  40− 4.012e
p0        0.0006157± 0.04978 
p1        0.0009036± 0.2324 

energy in 5x5 (GeV) 
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hE5x5_0_0
Entries  45741
Mean   0.7712
RMS    0.3918

 / ndf 2χ  194.6 / 47
Prob  20− 7.312e
Constant  9.7±  1312 
Mean      0.0025± 0.9712 
Sigma     0.0018± 0.1982 

energy in 5x5 (GeV) 
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hE5x5_0_1

Entries  194577
Mean    1.585
RMS    0.6677

 / ndf 2χ  552.3 / 53
Prob       0
Constant  22.0±  6341 
Mean      0.001± 1.894 
Sigma     0.0011± 0.3232 

energy in 5x5 (GeV) 
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 50

1000

2000

3000

4000

5000

hE5x5_0_2
Entries  130903
Mean    2.506
RMS    0.9711

 / ndf 2χ  135.5 / 27
Prob  16− 2.091e
Constant  20.4±  4747 
Mean      0.002± 2.954 
Sigma     0.0020± 0.4143 

energy in 5x5 (GeV) 
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hE5x5_0_3
Entries  70389
Mean    3.306
RMS     1.343

 / ndf 2χ  94.25 / 18
Prob  12− 2.471e
Constant  18.3±  2935 
Mean      0.005± 3.967 
Sigma     0.0045± 0.4989 

energy in 5x5 (GeV) 
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2500 hE5x5_0_4
Entries  41238
Mean    4.516
RMS     2.226

 / ndf 2χ  175.5 / 34
Prob  21− 5.632e
Constant  14.2±  1819 
Mean      0.006± 5.854 
Sigma     0.0047± 0.6681 

energy in 5x5 (GeV) 
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Entries  207138
Mean    5.447
RMS     3.283

 / ndf 2χ  343.1 / 18
Prob       0
Constant  32.2±  8660 
Mean      0.0±   7.9 
Sigma     0.0029± 0.7736 
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 / ndf 2χ    334 / 20
Prob       0
Constant  24.1±  4670 
Mean      0.0±  11.9 
Sigma     0.004± 1.002 

energy in 5x5 (GeV) 
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Entries  111074
Mean    6.349
RMS     6.596

 / ndf 2χ  128.7 / 16
Prob  19− 1.128e
Constant  20.3±  2755 
Mean      0.01± 15.93 
Sigma     0.008± 1.152 
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Tower 21 only

energy in 5x5 (GeV) 
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 / ndf 2χ  26.01 / 32
Prob   0.7633
Constant  2.21± 56.33 
Mean      0.008± 0.974 
Sigma     0.0062± 0.1553 
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Mean      1.6
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 / ndf 2χ  53.63 / 35
Prob   0.02281
Constant  5.5± 349.6 
Mean      0.005± 1.875 
Sigma     0.0032± 0.2516 

energy in 5x5 (GeV) 
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hE5x5_1_2
Entries  6588
Mean    2.528
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 / ndf 2χ  39.87 / 26
Prob   0.04017
Constant  5.3± 301.6 
Mean      0.008± 2.923 
Sigma     0.0052± 0.3328 
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 / ndf 2χ  13.96 / 18
Prob   0.732
Constant  1.75± 28.74 
Mean      0.057± 3.858 
Sigma     0.0385± 0.4594 

energy in 5x5 (GeV) 
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250 hE5x5_1_4
Entries  3518
Mean    4.517
RMS     2.139

 / ndf 2χ  40.09 / 23
Prob   0.01503
Constant  4.8± 185.8 
Mean      0.016± 5.805 
Sigma     0.0114± 0.5471 

energy in 5x5 (GeV) 
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hE5x5_1_5
Entries  47506
Mean    5.511
RMS     3.277

 / ndf 2χ  175.5 / 18
Prob  28− 7.417e
Constant  16.8±  2229 
Mean      0.006± 7.946 
Sigma     0.0044± 0.6846 

energy in 5x5 (GeV) 
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hE5x5_1_6

Entries  56070
Mean    6.171
RMS     5.234

 / ndf 2χ  295.7 / 20
Prob       0
Constant  15.3±  1859 
Mean      0.01± 11.95 
Sigma     0.0056± 0.9318 

energy in 5x5 (GeV) 
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hE5x5_1_7
Entries  50630
Mean     6.53
RMS     6.682

 / ndf 2χ    122 / 16
Prob  18− 2.269e
Constant  14.3±  1369 
Mean      0.01± 16.03 
Sigma     0.009± 1.085 

Energy (GeV)
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 / ndf 2χ  101.8 / 6

Prob  19− 1.072e
p0        0.0008038± 0.05667 
p1        0.002327± 0.1762 

 / ndf 2χ  101.8 / 6
Prob  19− 1.072e
p0        0.0008038± 0.05667 
p1        0.002327± 0.1762 
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cutlevel 1: Tower 21: 
row==2, column==2



Chrenkov cut

Energy (GeV)
2 4 6 8 10 12 14 16

(E
)/<

E>
σ
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 / ndf 2χ  19.75 / 6

Prob   0.003065
p0        0.002748± 0.06389 
p1        0.002478± 0.2201 

 / ndf 2χ  19.75 / 6
Prob   0.003065
p0        0.002748± 0.06389 
p1        0.002478± 0.2201 

energy in 5x5 (GeV) 
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 20
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hE5x5_2_0
Entries  638
Mean   0.7983
RMS    0.3914

 / ndf 2χ  53.59 / 33
Prob   0.01318
Constant  1.14± 15.76 
Mean      0.0200± 0.9942 
Sigma     0.0186± 0.1982 

energy in 5x5 (GeV) 
0 0.5 1 1.5 2 2.5 3 3.50

500
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1500

2000

2500

hE5x5_2_1
Entries  75061
Mean    1.595
RMS    0.6613

 / ndf 2χ    255 / 51
Prob  29− 6.621e
Constant  13.8±  2472 
Mean      0.002± 1.898 
Sigma     0.0018± 0.3206 

energy in 5x5 (GeV) 
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 50

200

400

600

800

1000

1200
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2000 hE5x5_2_2
Entries  48748
Mean    2.548
RMS    0.9358

 / ndf 2χ  66.78 / 27
Prob  05− 3.191e
Constant  12.6±  1803 
Mean      0.004± 2.955 
Sigma     0.0033± 0.4141 

energy in 5x5 (GeV) 
0 1 2 3 4 5 6 70

200

400

600

800

1000

1200 hE5x5_2_3
Entries  24551
Mean     3.45
RMS     1.218

 / ndf 2χ  38.58 / 18
Prob   0.003245
Constant  11.1±  1077 
Mean      0.008± 3.968 
Sigma     0.0076± 0.5019 

energy in 5x5 (GeV) 
0 2 4 6 8 100

100

200

300

400

500

600

hE5x5_2_4
Entries  12275
Mean    4.936
RMS     1.947

 / ndf 2χ  66.96 / 32
Prob   0.0002863
Constant  8.1±   608 
Mean      0.010± 5.856 
Sigma     0.0080± 0.6677 

energy in 5x5 (GeV) 
0 2 4 6 8 10 12 140

20

40

60

80

100

120

hE5x5_2_5
Entries  1901
Mean    6.515
RMS     2.745

 / ndf 2χ  24.31 / 18
Prob   0.1451
Constant  3.35± 96.86 
Mean      0.037± 7.916 
Sigma     0.028± 0.791 

energy in 5x5 (GeV) 
0 2 4 6 8 10 12 14 16 18 200
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20
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40

50
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80
hE5x5_2_6

Entries  1048
Mean    9.463
RMS     4.358

 / ndf 2χ  5.978 / 19
Prob   0.998
Constant  2.78± 57.22 
Mean      0.05± 11.91 
Sigma     0.042± 1.009 

energy in 5x5 (GeV) 
0 5 10 15 20 250

10

20

30

40

50

hE5x5_2_7
Entries  488
Mean    12.73
RMS     5.857

 / ndf 2χ  7.544 / 14
Prob   0.9117
Constant  2.23± 30.78 
Mean      0.1±    16 
Sigma     0.086± 1.188 
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cutlevel 2: cherenkov: 
C1>15, C2inner<0



Chrenkov + 
 veto cut

energy in 5x5 (GeV) 
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 20

2

4

6

8
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hE5x5_3_0

Entries  282
Mean   0.7593
RMS    0.3888

 / ndf 2χ  25.07 / 27
Prob   0.5705
Constant  0.747± 6.714 
Mean      0.0966± 0.9062 
Sigma     0.0764± 0.2471 

energy in 5x5 (GeV) 
0 0.5 1 1.5 2 2.5 3 3.50

200

400

600

800

1000

1200
hE5x5_3_1

Entries  31129
Mean    1.568
RMS    0.6592

 / ndf 2χ  136.8 / 48
Prob  10− 1.829e
Constant  9.3±  1074 
Mean      0.003± 1.871 
Sigma     0.0026± 0.3057 

energy in 5x5 (GeV) 
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 50

100

200

300

400

500

600

700

800

hE5x5_3_2
Entries  20055
Mean    2.539
RMS    0.9161

 / ndf 2χ  51.24 / 27
Prob   0.003263
Constant  8.3± 782.2 
Mean      0.006± 2.913 
Sigma     0.0049± 0.4038 

energy in 5x5 (GeV) 
0 1 2 3 4 5 6 70

100

200

300

400

500

hE5x5_3_3
Entries  10334
Mean    3.431
RMS     1.159

 / ndf 2χ   16.9 / 18
Prob    0.53
Constant  7.4± 483.6 
Mean      0.013± 3.893 
Sigma     0.0108± 0.4813 

energy in 5x5 (GeV) 
0 2 4 6 8 100

50

100

150

200

250

300

350
hE5x5_3_4

Entries  6050
Mean    4.937
RMS     1.894

 / ndf 2χ   57.6 / 30
Prob   0.001781
Constant  6.1±   329 
Mean      0.013± 5.811 
Sigma     0.0092± 0.6056 

energy in 5x5 (GeV) 
0 2 4 6 8 10 12 140

20

40

60

80

100

hE5x5_3_5
Entries  1478
Mean    6.518
RMS     2.738

 / ndf 2χ  19.04 / 18
Prob   0.3893
Constant  2.97± 75.93 
Mean      0.043± 7.912 
Sigma     0.0310± 0.7821 

energy in 5x5 (GeV) 
0 2 4 6 8 10 12 14 16 18 200

10

20

30

40

50

60

70
hE5x5_3_6

Entries  954
Mean    9.477
RMS     4.341

 / ndf 2χ  6.517 / 19
Prob   0.9964
Constant  2.68± 52.74 
Mean      0.05± 11.92 
Sigma     0.0426± 0.9907 

energy in 5x5 (GeV) 
0 5 10 15 20 250

10

20

30

40

50
hE5x5_3_7

Entries  449
Mean    12.86
RMS     5.797

 / ndf 2χ  8.101 / 14
Prob   0.884
Constant  2.19± 29.46 
Mean      0.10± 16.04 
Sigma     0.079± 1.147 

Energy (GeV)
2 4 6 8 10 12 14 16

(E
)/<

E>
σ

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0.22

0.24
 / ndf 2χ  3.601 / 6

Prob   0.7305
p0        0.00354± 0.05421 
p1        0.003125± 0.2191 

 / ndf 2χ  3.601 / 6
Prob   0.7305
p0        0.00354± 0.05421 
p1        0.003125± 0.2191 
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cutlevel 3: cherenkov + veto:
 Veto1<22, Veto2<115<, 
Veto3<22, Veto4<150



Chrenkov + 
 veto +Tower 21 
+hodoscope cut

Energy (GeV)
2 4 6 8 10 12 14 16

(E
)/<

E>
σ

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0.22

0.24
 / ndf 2χ  4.797 / 6

Prob   0.5701
p0        0.005376± 0.05765 
p1        0.007294± 0.1588 

 / ndf 2χ  4.797 / 6
Prob   0.5701
p0        0.005376± 0.05765 
p1        0.007294± 0.1588 

energy in 5x5 (GeV) 
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 20

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2
hE5x5_4_0

Entries  6
Mean   0.8162
RMS    0.2445

 / ndf 2χ 05 / 0− 1.481e
Prob       0
Constant  0.692± 1.006 
Mean      10.550± 1.092 
Sigma     1.113± 1.787 

energy in 5x5 (GeV) 
0 0.5 1 1.5 2 2.5 3 3.50

20

40

60

80

100

hE5x5_4_1
Entries  1512
Mean    1.826
RMS    0.3675

 / ndf 2χ  32.79 / 33
Prob   0.4776
Constant  2.69± 78.53 
Mean      0.009± 1.894 
Sigma     0.0066± 0.2429 

energy in 5x5 (GeV) 
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 50

20

40

60

80

100

hE5x5_4_2
Entries  1220
Mean    2.864
RMS    0.4901

 / ndf 2χ  38.13 / 25
Prob   0.04488
Constant  2.71± 69.79 
Mean      0.013± 2.955 
Sigma     0.0100± 0.3097 

energy in 5x5 (GeV) 
0 1 2 3 4 5 6 70

2

4

6

8

10

12

14

16
hE5x5_4_3

Entries  135
Mean    3.777
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cutlevel 4: cherenkov + 
veto + hodoscope : 
abs(Hodo energy)>30 
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Hodoscope Distributions:Vertical
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Hodoscope Distributions:VerticalV2

V3
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Hodoscope Distributions:VerticalV4

V5
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Hodoscope Distributions:VerticalV6

V7
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Hodoscope Distributions:HorizontalH0

H1
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Hodoscope Distributions:HorizontalH2

H3
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Hodoscope Distributions:HorizontalH4

H5
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Hodoscope distribution (GeV) 
0 50 100 150 200 250 300 350 400

1

10

210

310

410

510 HodoHorz5__2268_2GeV

Entries  194577

Mean    7.281

RMS     13.03

Hodoscope distribution (GeV) 
0 50 100 150 200 250 300 350 400

1

10

210

310

410

HodoHorz5__2260_3GeV

Entries  130903

Mean    7.617

RMS      13.9

Hodoscope distribution (GeV) 
0 50 100 150 200 250 300 350 400

1

10

210

310

410

HodoHorz5__2256_4GeV

Entries  70389

Mean    7.923

RMS     14.59

Hodoscope distribution (GeV) 
0 50 100 150 200 250 300 350 400

1

10

210

310

410

HodoHorz5__2247_6GeV

Entries  41238

Mean    8.575

RMS     15.82

Hodoscope distribution (GeV) 
0 50 100 150 200 250 300 350 400

1

10

210

310

410

510 HodoHorz5__2295_8GeV

Entries  207138

Mean     11.1

RMS     19.88

Hodoscope distribution (GeV) 
0 50 100 150 200 250 300 350 400

1

10

210

310

410

HodoHorz5__2276_12GeV

Entries  152470

Mean    12.63

RMS     21.97

Hodoscope distribution (GeV) 
0 50 100 150 200 250 300 350 400

1

10

210

310

410

HodoHorz5__2280_16GeV

Entries  111074

Mean    13.14

RMS      22.4

20



Hodoscope Distributions:HorizontalH6

H7

Hodoscope distribution (GeV) 
0 50 100 150 200 250 300 350 400

1

10

210

310

410

HodoHorz6__2298_1GeV

Entries  45741

Mean    7.401

RMS     11.93

Hodoscope distribution (GeV) 
0 50 100 150 200 250 300 350 400

1

10

210

310

410

HodoHorz6__2268_2GeV

Entries  194577

Mean    7.995

RMS     13.39

Hodoscope distribution (GeV) 
0 50 100 150 200 250 300 350 400

1

10

210

310

410

HodoHorz6__2260_3GeV

Entries  130903

Mean      8.3

RMS     14.05

Hodoscope distribution (GeV) 
0 50 100 150 200 250 300 350 400

1

10

210

310

410

HodoHorz6__2256_4GeV

Entries  70389

Mean    8.594

RMS     14.81

Hodoscope distribution (GeV) 
0 50 100 150 200 250 300 350 400

1

10

210

310

410

HodoHorz6__2247_6GeV

Entries  41238

Mean    9.248

RMS     16.42

Hodoscope distribution (GeV) 
0 50 100 150 200 250 300 350 400

1

10

210

310

410

510 HodoHorz6__2295_8GeV

Entries  207138

Mean     10.9

RMS     18.85

Hodoscope distribution (GeV) 
0 50 100 150 200 250 300 350 400

1

10

210

310

410

HodoHorz6__2276_12GeV

Entries  152470

Mean    10.89

RMS     18.72

Hodoscope distribution (GeV) 
0 50 100 150 200 250 300 350 400

1

10

210

310

410

HodoHorz6__2280_16GeV

Entries  111074

Mean    10.16

RMS     17.66

Hodoscope distribution (GeV) 
0 50 100 150 200 250 300 350 400

1

10

210

310

410

HodoHorz7__2298_1GeV

Entries  45741

Mean     6.99

RMS     11.46

Hodoscope distribution (GeV) 
0 50 100 150 200 250 300 350 400

1

10

210

310

410

HodoHorz7__2268_2GeV

Entries  194577

Mean    7.568

RMS     12.87

Hodoscope distribution (GeV) 
0 50 100 150 200 250 300 350 400

1

10

210

310

410

HodoHorz7__2260_3GeV

Entries  130903

Mean    7.933

RMS     13.84

Hodoscope distribution (GeV) 
0 50 100 150 200 250 300 350 400

1

10

210

310

410

HodoHorz7__2256_4GeV

Entries  70389

Mean    8.106

RMS     14.13

Hodoscope distribution (GeV) 
0 50 100 150 200 250 300 350 400

1

10

210

310

410
HodoHorz7__2247_6GeV

Entries  41238

Mean    8.716

RMS     15.39

Hodoscope distribution (GeV) 
0 50 100 150 200 250 300 350 400

1

10

210

310

410

HodoHorz7__2295_8GeV

Entries  207138

Mean    9.402

RMS     16.54

Hodoscope distribution (GeV) 
0 50 100 150 200 250 300 350 400

1

10

210

310

410

HodoHorz7__2276_12GeV

Entries  152470

Mean    8.536

RMS     14.94

Hodoscope distribution (GeV) 
0 50 100 150 200 250 300 350 400

1

10

210

310

410

HodoHorz7__2280_16GeV

Entries  111074

Mean    7.491

RMS     13.16
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different Tower 21 cut
select row==2 only

22



no cuts applied

energy in 5x5 (GeV) 
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 20

100

200

300

400

500

hE5x5_0_0
Entries  15272
Mean   0.7778
RMS     0.389

 / ndf 2χ  46.45 / 47
Prob   0.4954
Constant  5.7± 454.2 
Mean      0.0042± 0.9752 
Sigma     0.0030± 0.1987 

energy in 5x5 (GeV) 
0 0.5 1 1.5 2 2.5 3 3.50

500

1000

1500

2000

2500

hE5x5_0_1
Entries  74500
Mean    1.591
RMS    0.6614

 / ndf 2χ  158.6 / 53
Prob  12− 1.796e
Constant  13.7±  2480 
Mean      0.002± 1.892 
Sigma     0.0018± 0.3239 

energy in 5x5 (GeV) 
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 50

200

400

600

800

1000

1200

1400

1600

1800

2000
hE5x5_0_2

Entries  52219
Mean    2.513
RMS    0.9643

 / ndf 2χ  38.36 / 27
Prob   0.07228
Constant  12.8±  1909 
Mean      0.004± 2.952 
Sigma     0.0032± 0.4171 

energy in 5x5 (GeV) 
0 1 2 3 4 5 6 70

200

400

600

800

1000

1200

1400 hE5x5_0_3
Entries  30455
Mean    3.307
RMS     1.345

 / ndf 2χ  21.35 / 18
Prob   0.2623
Constant  12.0±  1274 
Mean      0.007± 3.965 
Sigma     0.0070± 0.5042 

energy in 5x5 (GeV) 
0 2 4 6 8 100

200

400

600

800

1000
hE5x5_0_4

Entries  16950
Mean    4.533
RMS     2.224

 / ndf 2χ  61.85 / 34
Prob   0.002429
Constant  9.1± 751.9 
Mean      0.010± 5.863 
Sigma     0.007± 0.671 

energy in 5x5 (GeV) 
0 2 4 6 8 10 12 140

2000

4000

6000

8000

10000

hE5x5_0_5
Entries  97875
Mean     5.45
RMS     3.283

 / ndf 2χ  130.3 / 18
Prob  19− 4.58e
Constant  22.3±  4101 
Mean      0.006± 7.908 
Sigma     0.0043± 0.7712 

energy in 5x5 (GeV) 
0 2 4 6 8 10 12 14 16 18 200

2000

4000

6000

8000

10000

12000

14000

hE5x5_0_6
Entries  90434
Mean    6.101
RMS     5.202

 / ndf 2χ  203.8 / 20
Prob  32− 1.996e
Constant  18.4±  2764 
Mean      0.01± 11.89 
Sigma     0.005± 1.006 

energy in 5x5 (GeV) 
0 5 10 15 20 250

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000
hE5x5_0_7

Entries  67237
Mean    6.359
RMS     6.602

 / ndf 2χ  82.12 / 16
Prob  11− 6.878e
Constant  15.8±  1678 
Mean      0.02± 15.93 
Sigma     0.010± 1.148 

Energy (GeV)
0 2 4 6 8 10 12 14 16

(E
)/<

E>
σ

0

0.05

0.1

0.15

0.2

0.25

0.3  / ndf 2χ  208.8 / 6
Prob  42− 2.489e
p0        0.0008096± 0.05086 
p1        0.001316± 0.2296 

 / ndf 2χ  208.8 / 6
Prob  42− 2.489e
p0        0.0008096± 0.05086 
p1        0.001316± 0.2296 
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Tower 21 only

if Row==2 

Energy (GeV)
0 2 4 6 8 10 12 14 16

(E
)/<

E>
σ

0

0.05

0.1

0.15

0.2

0.25

0.3  / ndf 2χ  121.4 / 6
Prob  24− 8.154e
p0        0.0007007± 0.05884 
p1        0.001714± 0.1899 

 / ndf 2χ  121.4 / 6
Prob  24− 8.154e
p0        0.0007007± 0.05884 
p1        0.001714± 0.1899 

energy in 5x5 (GeV) 
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 20

20

40

60

80

100

120

140

160

180

200

hE5x5_1_0
Entries  4806
Mean   0.7729
RMS    0.3502

 / ndf 2χ  29.85 / 33
Prob   0.6245
Constant  3.7± 166.9 
Mean      0.0070± 0.9436 
Sigma     0.0048± 0.1719 

energy in 5x5 (GeV) 
0 0.5 1 1.5 2 2.5 3 3.50

200

400

600

800

1000

hE5x5_1_1
Entries  25313
Mean    1.561
RMS    0.6004

 / ndf 2χ  48.44 / 38
Prob   0.1194
Constant  9.2±  1013 
Mean      0.003± 1.841 
Sigma     0.0022± 0.2669 

energy in 5x5 (GeV) 
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 50

100

200

300

400

500

600

700

800

hE5x5_1_2
Entries  19131
Mean    2.474
RMS    0.8864

 / ndf 2χ  39.54 / 27
Prob   0.05659
Constant  8.6±   815 
Mean      0.01±  2.88 
Sigma     0.0038± 0.3587 

energy in 5x5 (GeV) 
0 1 2 3 4 5 6 70

100

200

300

400

500

600

hE5x5_1_3
Entries  11970
Mean    3.251
RMS     1.243

 / ndf 2χ  16.65 / 18
Prob   0.5471
Constant  8.6± 611.4 
Mean      0.010± 3.863 
Sigma     0.0071± 0.4066 

energy in 5x5 (GeV) 
0 2 4 6 8 100

100

200

300

400

500

hE5x5_1_4
Entries  8016
Mean    4.503
RMS     2.136

 / ndf 2χ  33.46 / 25
Prob    0.12
Constant  7.0±   409 
Mean      0.012± 5.778 
Sigma     0.0082± 0.5778 

energy in 5x5 (GeV) 
0 2 4 6 8 10 12 140

1000

2000

3000

4000

5000

6000

7000

8000

hE5x5_1_5
Entries  73109
Mean    5.551
RMS     3.246

 / ndf 2χ  181.2 / 18
Prob  29− 5.658e
Constant  20.2±  3319 
Mean      0.006± 7.912 
Sigma     0.0041± 0.7252 

energy in 5x5 (GeV) 
0 2 4 6 8 10 12 14 16 18 200

2000

4000

6000

8000

10000

12000

hE5x5_1_6
Entries  78498
Mean    6.267
RMS     5.224

 / ndf 2χ  222.6 / 20
Prob  36− 3.682e
Constant  17.9±  2578 
Mean      0.01± 11.91 
Sigma     0.0053± 0.9755 

energy in 5x5 (GeV) 
0 5 10 15 20 250

2000

4000

6000

8000

10000

12000

14000

16000

18000
hE5x5_1_7

Entries  61860
Mean    6.548
RMS     6.664

 / ndf 2χ  94.36 / 16
Prob  13− 3.913e
Constant  15.6±  1642 
Mean      0.01± 15.94 
Sigma     0.009± 1.131 
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Chrenkov cut

energy in 5x5 (GeV) 
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 20

2

4

6

8

10
hE5x5_2_0

Entries  206
Mean   0.8235
RMS    0.3833

 / ndf 2χ  16.38 / 29
Prob   0.9709
Constant  0.679± 5.222 
Mean      0.026± 1.056 
Sigma     0.0270± 0.1985 

energy in 5x5 (GeV) 
0 0.5 1 1.5 2 2.5 3 3.50

200

400

600

800

1000

hE5x5_2_1
Entries  28944
Mean    1.614
RMS    0.6441

 / ndf 2χ  94.05 / 51
Prob   0.0002301
Constant  8.7± 987.9 
Mean      0.003± 1.895 
Sigma     0.0028± 0.3199 

energy in 5x5 (GeV) 
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 50

100

200

300

400

500

600

700

800
hE5x5_2_2

Entries  19618
Mean    2.621
RMS    0.8665

 / ndf 2χ  24.44 / 27
Prob   0.6056
Constant  8.1± 757.7 
Mean      0.006± 2.955 
Sigma     0.0050± 0.4137 

energy in 5x5 (GeV) 
0 1 2 3 4 5 6 70

100

200

300

400

500

hE5x5_2_3
Entries  10710
Mean    3.641
RMS     1.007

 / ndf 2χ   21.2 / 18
Prob   0.2693
Constant  7.5± 499.3 
Mean      0.012± 3.969 
Sigma     0.0115± 0.5122 

energy in 5x5 (GeV) 
0 2 4 6 8 100

50

100

150

200

250

300

hE5x5_2_4
Entries  5175
Mean     5.51
RMS     1.286

 / ndf 2χ  41.82 / 30
Prob   0.0741
Constant  5.7± 293.6 
Mean      0.015± 5.865 
Sigma     0.0116± 0.6697 

energy in 5x5 (GeV) 
0 2 4 6 8 10 12 140

10

20

30

40

50

60

70

hE5x5_2_5
Entries  928
Mean    7.679
RMS     1.177

 / ndf 2χ  9.097 / 18
Prob   0.9575
Constant  2.64± 58.11 
Mean      0.051± 7.907 
Sigma     0.0402± 0.8094 

energy in 5x5 (GeV) 
0 2 4 6 8 10 12 14 16 18 200

10

20

30

40

50

hE5x5_2_6
Entries  672
Mean    11.52
RMS     1.695

 / ndf 2χ  8.863 / 19
Prob   0.9757
Constant  2.49± 46.12 
Mean      0.06± 11.92 
Sigma     0.048± 1.016 

energy in 5x5 (GeV) 
0 5 10 15 20 250

5

10

15

20

25

30

35

40
hE5x5_2_7

Entries  353
Mean     15.1
RMS     3.006

 / ndf 2χ   10.6 / 14
Prob   0.7169
Constant  2.1±  26.5 
Mean      0.12± 16.02 
Sigma     0.089± 1.177 

Energy (GeV)
0 2 4 6 8 10 12 14 16

(E
)/<

E>
σ

0

0.05

0.1

0.15

0.2

0.25

0.3  / ndf 2χ  13.92 / 6
Prob   0.03059
p0        0.003723± 0.06323 
p1        0.003519± 0.2208 

 / ndf 2χ  13.92 / 6
Prob   0.03059
p0        0.003723± 0.06323 
p1        0.003519± 0.2208 
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Chrenkov + 
 veto cut

Energy (GeV)
0 2 4 6 8 10 12 14 16

(E
)/<

E>
σ

0

0.05

0.1

0.15

0.2

0.25

0.3  / ndf 2χ  4.395 / 6
Prob   0.6234
p0        0.003493± 0.06421 
p1        0.004227± 0.185 

 / ndf 2χ  4.395 / 6
Prob   0.6234
p0        0.003493± 0.06421 
p1        0.004227± 0.185 

energy in 5x5 (GeV) 
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 20

1

2

3

4

5

6

7

8

hE5x5_3_0
Entries  85
Mean   0.6918
RMS    0.3987

 / ndf 2χ  9.157 / 18
Prob   0.956
Constant  0.361± 1.686 
Mean      0.6012± 0.9368 
Sigma     1.0715± 0.5174 

energy in 5x5 (GeV) 
0 0.5 1 1.5 2 2.5 3 3.50

100

200

300

400

500

hE5x5_3_1
Entries  11852
Mean    1.544
RMS    0.6378

 / ndf 2χ   66.1 / 37
Prob   0.002284
Constant  6.4± 472.8 
Mean      0.005± 1.842 
Sigma     0.0034± 0.2672 

energy in 5x5 (GeV) 
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 50

50

100

150

200

250

300

350

hE5x5_3_2
Entries  8000
Mean    2.588
RMS    0.8155

 / ndf 2χ  47.06 / 27
Prob   0.009768
Constant  5.6± 362.1 
Mean      0.009± 2.884 
Sigma     0.0056± 0.3617 

energy in 5x5 (GeV) 
0 1 2 3 4 5 6 70

50

100

150

200

250

hE5x5_3_3
Entries  4608
Mean    3.598
RMS    0.8584

 / ndf 2χ  26.03 / 18
Prob   0.09904
Constant  5.5± 256.4 
Mean      0.017± 3.854 
Sigma     0.0119± 0.4287 

energy in 5x5 (GeV) 
0 2 4 6 8 100

20

40

60

80

100

120

140

160

180

200 hE5x5_3_4
Entries  2598
Mean    5.565
RMS    0.9956

 / ndf 2χ  33.15 / 25
Prob   0.1273
Constant  4.6± 174.6 
Mean      0.018± 5.775 
Sigma     0.0126± 0.5782 

energy in 5x5 (GeV) 
0 2 4 6 8 10 12 140

10

20

30

40

50

60
hE5x5_3_5

Entries  751
Mean     7.67
RMS     1.149

 / ndf 2χ  14.06 / 18
Prob   0.7254
Constant  2.37± 48.08 
Mean      0.054± 7.902 
Sigma     0.0377± 0.7634 

energy in 5x5 (GeV) 
0 2 4 6 8 10 12 14 16 18 200

10

20

30

40

50

hE5x5_3_6
Entries  622
Mean    11.49
RMS     1.729

 / ndf 2χ  8.549 / 19
Prob   0.9802
Constant  2.40± 42.93 
Mean      0.06± 11.92 
Sigma     0.048± 1.003 

energy in 5x5 (GeV) 
0 5 10 15 20 250

5

10

15

20

25

30

35

hE5x5_3_7
Entries  325
Mean    15.21
RMS     2.878

 / ndf 2χ  10.38 / 14
Prob   0.7337
Constant  2.02± 25.31 
Mean      0.11± 16.07 
Sigma     0.08±  1.14 
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Chrenkov + 
 veto +Tower 21 
+hodoscope cut

energy in 5x5 (GeV) 
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 20

0.5

1

1.5

2

2.5

3

3.5

4

4.5

hE5x5_4_0
Entries  17
Mean   0.8715
RMS    0.2445

 / ndf 2χ    1.2 / 7
Prob   0.9909
Constant  6.353± 1.793 
Mean      5.0004±0.4031 − 
Sigma     1.372± 1.413 

energy in 5x5 (GeV) 
0 0.5 1 1.5 2 2.5 3 3.50

20

40

60

80

100

120

140

160

180
hE5x5_4_1

Entries  3128
Mean    1.832
RMS    0.3712

 / ndf 2χ  32.59 / 35
Prob   0.5848
Constant  3.7± 154.3 
Mean      0.0±   1.9 
Sigma     0.0051± 0.2584 

energy in 5x5 (GeV) 
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 50

20

40

60

80

100

120

140

hE5x5_4_2
Entries  2474
Mean    2.873
RMS    0.5135

 / ndf 2χ  26.77 / 27
Prob   0.4764
Constant  3.4± 129.6 
Mean      0.01±  2.97 
Sigma     0.0079± 0.3444 

energy in 5x5 (GeV) 
0 1 2 3 4 5 6 70

20

40

60

80

100

120

140

160

180 hE5x5_4_3
Entries  2223
Mean    3.832
RMS    0.5377

 / ndf 2χ  13.46 / 18
Prob   0.7636
Constant  4.3± 149.2 
Mean      0.017± 3.899 
Sigma     0.0128± 0.3989 

energy in 5x5 (GeV) 
0 2 4 6 8 100

10

20

30

40

50

60

70

80

hE5x5_4_4
Entries  1000
Mean    5.756
RMS    0.8414

 / ndf 2χ  16.21 / 21
Prob   0.758
Constant  3.04± 71.43 
Mean      0.023± 5.897 
Sigma     0.0189± 0.5626 

energy in 5x5 (GeV) 
0 2 4 6 8 10 12 140

5

10

15

20

25

30

35

40
hE5x5_4_5

Entries  357
Mean    7.884
RMS     1.242

 / ndf 2χ  14.66 / 18
Prob   0.6851
Constant  1.84± 24.93 
Mean      0.059± 8.105 
Sigma     0.0478± 0.7156 

energy in 5x5 (GeV) 
0 2 4 6 8 10 12 14 16 18 200

5

10

15

20

25

30

35
hE5x5_4_6

Entries  302
Mean    11.82
RMS     1.726

 / ndf 2χ  19.84 / 18
Prob   0.3418
Constant  1.96± 25.47 
Mean      0.06± 12.07 
Sigma     0.045± 0.836 

energy in 5x5 (GeV) 
0 5 10 15 20 250

5

10

15

20

25

hE5x5_4_7
Entries  175
Mean    15.67
RMS     2.568

 / ndf 2χ  10.14 / 13
Prob   0.6823
Constant  1.6±  15.4 
Mean      0.13± 16.11 
Sigma     0.11±  1.13 

Energy (GeV)
0 2 4 6 8 10 12 14 16

(E
)/<

E>
σ

0

0.05

0.1

0.15

0.2

0.25

0.3  / ndf 2χ  4.797 / 6
Prob   0.5701
p0        0.005376± 0.05765 
p1        0.007294± 0.1588 

 / ndf 2χ  4.797 / 6
Prob   0.5701
p0        0.005376± 0.05765 
p1        0.007294± 0.1588 
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